Abstract-
I. INTRODUCTION
Organic photovoltaics (OPV) have come into the international research focus during the past ten years. OPV have the potential to be flexible and manufactured in a continuous printing process and a substantial ecological and economic advantages [1] [2] [3] . CuPc and P3HT have a significant absorption in the UV-visible region and have been used as sensitizer to enhance the photon absorption [4] [5] . CuPc and P3HT acts as the p-type semiconductor (electron donnor). The p-type is used in conjunction with fullerene C60 as n-type polymer (electron donor). They are blended and cast as the active layer to create what is known as a p-n bulk heterojunction.
The aim of the present work is to study the influence of P3HT doping on the optical and photovoltaic properties of the C60-CuPc based solar cells.
II. EXPERIMENTAL DETAILS
All the organic layers have been deposited in sandwich geometry between the two electrodes-indium-tin-oxide (ITO) as photo-anode and aluminum as photo-cathode (Fig. 1) . The substrates were cleaned using H 2 O 2 solution treatment following a process described by Osada and colleagues [6] , which corresponds to the first solution (SC1) of the RCA process, first described by Kern and Puotinen [7] . The substrates were treated with a 80°C H 2 O-H 2 O 2 (30%)-NH 4 OH (25%) solution (5:1:1 vol. parts) for 20 min, followed by rinsing with boiling distilled H 2 O for 5 min.
PEDOT: PSS, which was deposited onto ITO, is a hole transparent conductor, having a good charge transport properties (conductivity of 10 S/cm). The fact that it can be processed from water solution makes it easily spin coated, which shows its practical advantage. In fact, PEDOT: PSS was purchased from Aldrich, in aqueous dispersion with H 2 O as pristine solvent and has been spin coated onto ITO and heated at 120°C for 2 h.
As for CuPc, C60 and P3HT, it was purchased from Aldrich and used without further purification. In this work, polymer solutions were prepared by dissolving CuPc /C60/ P3HT with weight ratios of 0 : 20 : 80 and 5 : 20 : 75 in dichlorobenzene. The thickness was checked by cross-section visualization using SEM.
Finally, aluminum upper contacts were deposited onto the organic layers by vacuum evaporation at a pressure of 10 -4 Pa. A mask was used to determine a well-defined shape for the aluminum electrode. III. RESULTS AND DISCUSSION. AFM (Fig. 2 ) observations allow to follow the evolution of the surface morphology and the structure of C60-CuPc-P3HT thin films. They clearly show the presence of dense packing film with a smooth surface and demonstrate highly homogeneous surface composed of P3HT-C60 agglomeration (spheres) and molecular planes of CuPc. Fig. 3 shows the absorption spectra of a CuPc and C60-CuPc-P3HT films. CuPc has a strong absorption varying from 300 to 800 nm, with the typical three absorption peaks related to the π-π* transition at around 340, 620 and 720 nm [8] . It is observed that for C60-CuPc-P3HT films, the average absorbances in the region 300-800 nm are increased to 30%. All structures show weak but significant photovoltaic behaviour. The most remarkable feature is an increase in the short circuit current at P3HT doping. In fact, under illumination a fraction of incorporated P3HT polymers improve photon absorption of the CuPc system leading to a higher number of free holes in the valence band, which establishes a p-type doping inside the materials. Furthermore, P3HT polymers can also act as exciton dissociation sites and therefore generate free charge carriers in the presence of excitons. On the other hand, with P3HT, both the open-circuit voltage and the fill factor increase, respectively, to a value around 0.6 V and 0.384compared to 0.57 V and 0.38. Therefore, we can note that the open-circuit voltage and the fill factor depend on the nature of the photoactive polymers. The efficiency η is defined as: η = ISC .Voc .FF / Pinc , where Pinc is the incident power density.
Finely, Cross-sectional SEM micrograph of glass /ITO/ PEDOT: PSS /CuPc:C60 structure was checked by cross section visualization using a scanning electron microscope (SEM) after six months from the deposition of the CuPc:C60 active layer (Fig. 5) . We can see that there are a diffusion of species from the indium tin oxide anode into the active layer, which cause the diminution of the photovoltaic characteristics of CuPc:C60 based solar cell. IV. CONCLUSIONS The addition of the P3HT in the CuPc:C60 thin films has been studied by I-V measurements under AM 1.5 illumination. The incorporation of P3HT in the films modifies slightly the optical properties of the CuPc-C60 thin films and increased the solar cell parameters values (Isc and η), from 11.2 to 12.7 mA/cm² and from 2.425 to 2.93 %. respectively. The diminution of the photovoltaic characteristics of CuPc:C60 based solar cell after six months of the fabrication is essentially due to the diffusion of species from the indium tin oxide (ITO) anode into the active layer.
